Introduction

I
nitiatives are taken to develop and implement evidence-based activities to improve the care for the chronically ill.
1,2 A crucial part of evaluating the public health impact of new initiatives is adequate instruments to collect valid data. Danish chronic care systems lack such instruments, especially instruments covering the full patient perspective.
The Patient Assessment Chronic illness Care (PACIC) questionnaire 3 includes five subscales related to a patient perspective on chronic care based on the Chronic Care Model (CCM), 4, 5 and is therefore adequate for a recent Danish chronic care effort inspired by the CCM. 6 The PACIC measure was developed and validated in USA for patients with diabetes. 1, 3 The PACIC assesses the key elements of self-management support and planned, proactive population-based care and is designed for use in a variety of health-care service settings. The patients rated the care they received from their primary health-care team for the chronic illness that they had identified as the most influential on their life.
PACIC has been translated and validated into Spanish, Dutch and German. [7] [8] [9] [10] The validation studies revealed problems with the data quality and diverse conclusions were drawn about scale properties, when adapting PACIC to different health-care systems. Therefore, the 20-item PACIC scale required validation in a Danish population before interpretation.
The aim of this study was to achieve a Danish language version of the 20-item English-language PACIC questionnaire that was conceptually equivalent to the original questionnaire. 1, 3 We further aimed to evaluate the Danish version according to psychometric properties by assessing data quality and internal consistency and the proposed factorial structure. Our hypothesis was that five subscales composed the factorial structure of the original PACIC.
Methods
Design and setting
We performed a standardized translation and cultural adaptation followed by a cross-sectional survey study among type 2 diabetes patients sampled from a national diabetes register based on a validated algorithm. 11, 12 
PACIC questionnaire
The 20 items were separated into five a priori scales based on some of the key components of the 'activated, informed patient' in the CCM. The five subscales are: Patient activation (Items 1-3), Decision support (Items 4-6), Goal setting (Items 7-11), Problem solving (Items 12-15) and Coordination/Follow-up (items [16] [17] [18] [19] [20] . 3 Each item had five response categories with scores from 1 (never) to 5 (always). Higher scores indicated more structured chronic care. Each subscale is scored by averaging items completed within the scale and the overall PACIC score is an average across all 20 items. The PACIC literature offers no strategy for handling missing values.
Translation and adaptation from English to Danish
We used the method recommended by the WHO for the process of translation and adaptation of instruments to ensure good cross-cultural validity. We went through the five steps including a forward-backward translation, expert panel discussion, back-translation, pre-test and a cognitive briefing. 13 The forward translation was done by two languages experts with Danish as their mother tongue, and the backward translations by two native English language experts. The four translators and three senior researchers in the fields of chronic care, health-care system and questionnaire methodology comprised the expert panel, who worked closely with the original developers. The level of comprehensibility and cognitive equivalence of the preliminary translated version 14, 15 was tested in face-to-face cognitive interviews among eight women and four men, aged from 41 to 70 years and duration of type 2 diabetes for 0-5 years from a local diabetes out-patient clinic. The patients filled in the questionnaire at home and participated in a focus group interview on the following day. The interviewer (HTM) facilitated a discussion on comprehensiveness followed by a review of each items. The participants were asked to think out loud, highlight problems and express their attitude. This procedure led to substantial adaptations, mainly to clarify the items.
Validation survey
Data collection for psychometric analyses was done as a postal survey recruiting patients from a national sample of general practices. In 2008, we sampled all patients registered with diabetes (types 1 and 2) in a national diabetes register. The patients were registered with 32 general practices (15 solo practices) with 63 GPs who took part in a feedback programme to enhance structured diabetes care. A total of 2476 patients were sent a survey with the Danish version of PACIC together with the Danish version of EUROPEP 16 and questions on comorbidity and socio-demographic characteristics. There was no reminder procedure. A total of 1171 (47.3%) patients did not return the survey and 40 (1.6%) did not want to fill it in. Thirty-seven patients were excluded because of death, changes of address and language problems. A total of 561 (22.7%) patients did not have type 2 diabetes >2 years, 89 (3.6%) did not receive treatment and 18 (0.7%) filled in <50% of items. We included 560 participants (22.6%) with type 2 diabetes for >2 years and with medical treatment to ensure a homogeneous group of patients. For the CFA-analyses, 481 participants (19.4%) with no missing data were included.
The study was approved by the Danish Data Protection Agency (journal no.: 2007-41-1026).
Analyses
The psychometric elements of the PACIC were examined in two parts: First, we assessed the data quality, internal consistency and correlations between items and domains. Second, we explored the five-domain structure using the confirmatory factor analysis (CFA). Analyses were performed with Stata 11 and factor analysis with Mplus 4.2. 17 The analyses included questionnaires in which at least 50% (>9) of answered items. Data quality was assessed by mean, median, percentage of missing data and extent of ceiling and floor effects. Floor and ceiling effects between 1% and 15% were defined as optimal. 18 Internal consistency was assessed using Cronbach's and average inter-item correlation. We defined an of 0.70 as the lowest acceptable value. 19, 20 In contrast to , the average inter-item correlation is independent of the number of items and sample size when measuring internal consistency. We regarded an average inter-item correlation in the moderate range of at least 0.30 as good. A high inter-item correlation (>0.80) is an indication of redundancy and is therefore not desirable. In contrast, if all correlations are near 0, there is no meaningful construct. 21 The correlation analyses assessed whether each item had a high correlation with the sum score of the rest of the scale (internal item convergence) and a higher correlation with the items in its own scale than with those of other scales (item discriminant validity). 20, 22 Correlations were fixed at a minimum of 0.60 to reflect a high level of internal convergence. 20, 23 We defined a sufficient item discriminant validity as a correlation with the items in its own scale two standard deviations above that obtained with other scales [calculated as the 95% confidence intervals for the coefficients based on Fisher's transformation (Stata, ci 2 -option)]. 21 The factorial structure was evaluated by the CFA, where items were analysed as categorical measures with a variance adjusted weighted least-squares method (WLSMV) estimator. The objective of the CFA was to explore the extent to which the correlations between the variables could be explained by the five domains. We defined a basic model where an item was linked to its own domain with unspecified correlation between domains. A number of indices are available to assess the fit of a model based on categorical data and we present the six indices, which have proved to be useful in assessing model fit. [24] [25] [26] [27] Chi-squared goodness-of-fit statistic assesses the discrepancy between the sample and fitted covariance matrix (the null hypothesis is that the model fits the data. An insignificant test indicates good fit (P-value above 0.1).
The chi-squared statistic is extremely sensitive to sample size (about 200 cases) and in large samples it tends to result in a rejection of the model. 
Results
The translation and adaptation procedure
The two forward translations from English to Danish agreed on most items. Different Danish words were occasionally used, but were semantically equivalent. A few conceptual discrepancies were identified; e.g. 'Health Care Team' as used in the introductory wordings is not an established term in the Danish Health Care System. The patients might be in contact with a diabetes team at an out-patient clinic, but many patients do not refer to a specific team, but to a general practitioner. The closest concept is health carers or health-care providers. Another concept with a different meaning was 'treatment' in Items 1, 9 and 13. In everyday Danish language, it would refer to the pharmacological treatment, but in the PACIC the concept covers both the pharmacological and the nonpharmacological treatment. Primarily, we translated it to the Danish word 'behandling', meaning treatment, but after the procedure including debriefing, we included the following sentence in the introduction section: 'Treatment includes both your medical treatment and the non-pharmacological treatment such as diet and exercise'. All items that raised questions were debated in the expert panel who sought information for the conceptual basis in the literature 1, 3, 28 and with the developers (Judith Schaefer) to ensure the right meaning.
At expert panel meetings, the two translated versions were combined into a single translation that related to Danish terminology. The first back-translation included all items; the second back-translation included the five items with most discrepancies (Items 3, 5, 10, 13 and 14) . The emphasis on the back-translation was the conceptual and cultural equivalence as recommended by Wild et al. 14 and not linguistic as recommended by WHO. 13 In the briefing process, the participants found all of the 20 items easy to understand and relevant for evaluating their care, although, for example, receiving a care plan had not been a part of their treatment so far.
The expert group incorporated the results from the briefing process in the draft version, and proofreaders corrected the spelling and grammar.
Participants in survey
The mean age of the participants was 66.4 (SD 10.7) and 60.0% were male. The duration of type 2 diabetes was mean 8.7 years (SD 6.6).
Data quality analysis
Eleven of the items had responses evenly distributed over the five categories (median = 3 for Items 1, 3, 4, 7, 8, 9, 11, 12, 15, 18 and 20) . Items 5, 6 and 19 were left-skewed, and Items 2, 10, 13, 14, 16 and 17 were right skewed with 10, 16 and 17 highly right skewed (table 1) . The item response was high with a small number of missing answers (0.
Cronbach's ranged from 0.71 to 0.86 for the five subscales, and was 0.94 for the 20-item scale. The average inter-item correlation for the 20-item scale was 0.43 and for the subscales, the range was from 0.33 to 0.62 (table 2) . Item-rest correlation (internal item convergence) (range 0.40-0.77) was below 0.60 for all items in the scale concerning 'Follow-up/coordination' (items from 16 to 20) as well as for Items 4, 5 and 10. For nine items (4, 7, 10, 11, 12, 16, 17, 18 and 19) , the correlation with own scale (item discriminant validity) was lower than with other scales (table 2) .
Confirmatory factor analysis
The CFA showed high factor loadings for items in scales 'Patient activation' and 'Problem solving/contextual' (range 0.67-0.77) (table 3). The remainder of the scales included items with both high and low loadings (range 0.31-0.73). The indices for model fit (table 4) show that the data fitted well for two indices (TLI and SRMR) and was a poor fit for four indices ( 2 , CFI, RMSEA and WRMR).
Subgroup analysis
No statistically significant differences in reporting were found according to sex and age. With regard to subgroups of self-rated health, the group with good health reported significantly higher score on the subscales 'patient activation' (P = 0.027), 'decision support' (P < 0.001) and 'goal setting' (P = 0.022). Patients with more than one additional chronic diseases reported statistically significantly lower score on two scales ['patient activation' (P = 0.002) and 'decision support' (P = 0.024)].
Discussion
We have translated and adapted the original 20-items PACIC scale into a Danish version. The response rate was acceptable, as no reminders were delivered. A large proportion of responders answered >50% of the items suggesting good face validity. The validation analyses revealed problems with floor and ceiling effects, but acceptable internal consistency for the five proposed subscales and a reasonable good model fit of the proposed factorial structures. The subgroup analysis revealed differential reporting in the two groups of self-rated health on the first three subscales, and in the two groups of comorbidity on the first two subscales.
A high floor, but a particularly high ceiling effect for PACIC may affect the responsiveness of the questionnaire, 29 and calls for a further assessment of how these questions cohere with the present opportunities for chronic care within the Danish Health Care system. A recent validation study of the Dutch PACIC used in general practice 8 showed similar problems, whereas this was not present in a Spanish validation 9 of PACIC delivered in an ambulatory care clinic, where the staff had received an intensive course given by Ed Wagner, a leading proponent of the CCM. The validation of the original PACIC and the PACIC cross-cultural validation studies from The Netherlands and Spain 8, 9 concluded that PACIC was to be reported as an average overall score, and the PACIC has been reported as such in recent intervention studies. 7, 30 The model fit in our validation study confirms these results and each of the five scales may be regarded as unidimensional and reported as such. PACIC is developed to measure the perception of provided chronic care, and not meant to be a diagnostic tool. In that case, stricter cut-off points for Cronbach's and inter-item correlations could be recommended, as well as further validity is required. This is in line with a recent review of the existing evidence on the PACIC's factorial validity, where it is argued how the PACIC has to be seen more accurately as a formative measure. Table 2 Correlations between items and (i) the rest of the items in its own scale (item-rest correlation) and (ii) the other scales (Scale 1-5)
Over the past 12 months, when I received care for my chronic conditions, I was:
Item-rest* Scale 1 Scale 2 Scale 3 Scale 4 Scale 5 PACIC as this study may point out critical issues. There may be a content discrepancy between the questions asked in the PACIC and the present chronic care offered in Denmark. Questions 10 'I was encouraged to go to a specific group or class to help med cope with my chronic disease' (mean 1.8) and questions 17 'I was encouraged to attend programmes in the community that could help me' (mean 1.7) had the lowest mean score and floor effects at 67.2 and 69.2% covering the response category 'never'. This clearly demonstrates that the implementation of these aspects of the CCM and the use of disease management programmes is missing. Question 5 'I was satisfied that my care was well organised' (mean 4.1) had the highest mean score and a critical ceiling effect at 40.4%, which on the other side indicates that the patient with type 2 diabetes are satisfied with the overall organization, primarily provided in general practice. In a German study, 7 the usual care of people with type 2 diabetes was compared with a new, more structured chronic care reflecting the core elements of the CCM. In the 'usual care' group, the mean PACIC score was 2.86, whereas it was 3.21 (P < 0.001) in the new structured care. The mean PACIC sum score in the Danish population was 2.83, comparable with the perception of chronic care assessment in the German 'usual care'. It would be of interest in further validation of the PACIC to relate the care characteristics reported using PACIC with other information on the care, e.g. how often the patients were seen in primary care, the prescriptions made, patient evaluation measured from a standardized questionnaire, and further take into account the information provided by the subgroups analysis of how the subscale functioned differently in subgroups of self-rated health and comorbidity.
Strengths and weaknesses
First of all, we sought to ensure the cross-cultural validity by a systematic translation and adaptation procedure and investigated the content and face validity in an expert panel cooperation with the authors and a cognitive briefing with patients. We further assessed the internal structure of the items by measuring internal consistency and average inter-item correlations and used a classical psychometrical procedure to assess the construct validity by CFA. We performed a survey with a reasonable response rate, and ensured a patient sample for which the PACIC should work well in a psychometric evaluation by restricting the sample to those patients with type 2 diabetes at least 2 years in medical treatment. Further, the patients were all registered in practices that were active in a national project for improving diabetes care. The homogeneous group of GPs and patients increases the generalizability of our results; namely that among patients with a chronic disease the PACIC did perform acceptable good in a Danish setting. An analysis of non-responders was not possible to perform, but the population in the validation study was comparable with 8297 persons with type 2 diabetes and comparable in relation to age, gender, duration of diabetes and medically treated registered in a database from one Danish county, 2007, with an average age at 67.0 (SD 12.0), and 54.8% were men.
Implications
This study contributes to the present status that the PACIC scale composes a realistic and relevant landscape of the components relevant for the future evaluation of Danish chronic care. This is in line with a recent Dutch study 33 of 37 generic instruments to measure self-reported experience with chronic care, where PACIC was considered the most appropriate. Yet, we stress the need for further development of the PACIC before using it as a composite measure. First of all, the content of the questions and the response categories should be evaluated. Second, attention has to be made to the subscales that function differently in different subgroups of patients. To fulfil a validation of PACIC, the assessment of criterion validity and responsiveness in various populations will be the next step before considering PACIC as a reliable and valid aggregate measurement instrument in research and clinical use. Table 4 The model statistics of the CFA of the Danish version of the PACIC questionnaire (n = 481) a: Number of free parameters = 30. Chi-squared = Chi-squared goodness-of-fit with df = degrees of freedom and P = P-value (reference: P ! 0. 
Introduction
I
n developed countries, self-rated health (SRH) has been a widely used health indicator in health inequalities research. In some countries like Spain, research in the past 20 years has involved in describing the assessment of SRH, and its association with various health indicators (morbidity, disability, health behaviours and use of health services) and socio-demographic characteristics (sex, age, social class, educational level,
